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INTRODUCTION 


A successful vlacer -aine is being operated ty the E. T. Fisher Co. on 
Rock Creek in the Souta Fass mining district at atlantic City, Wyo. About 
2,80G cubic vards or gravel is dug daily by a gascline-criven dragline 
shovel with a 1 1/4-yard buckct and washed in a movable plant with a gold-— 
credze tromme] and standard-dreice sluice toxcs; the tetal cost is about 12 
cents per cuodic varc. 


The gold-bearius gravel oceupics 2 narrow valley betweon two low ranges 
of hills. The grouud is covered by brush and willows, which are clcarcd off 
in tho fall by burning after the loaves havo dried. The clevation at tae 
line is 7,600 feet above sca level. 


GlOLOGY 


Tne channel ranges from 100 to 250 feet in width, tne averase being 
about 200 fect. The workable cold-bearin; crevels extend along the creex for 
14 niles. Tue proven depth of the gravel ranzses from 9 to 12 Fost, the 
averase is 10 feet. The wnoper 3 fect of the deposit consists of barren loa, 
hich is stripped and pilcd at the sidcs of the channel. The gravel is well- 
rounded and contains relatively few bovlders. The screen oversize usually 
races up to tac size of foottalis. Mowever, avout a dozen boulders up to 
i8 inches in diameter are found each 8 hours of Oper aur Or. Sixty-five percent 
of the material wasted passes through the screen (mimas 3/4 by 1- -1/2 inches). 


The gravel is easy-dizting end free-washinz. Tho bedroci:, which has a 
slope of 2°, is diorite schist, of which the upper 2 to 5 feet has been de- 
Composed into a touch, bive cla. kost of the gold occurs in the 6-inch 
stratum of gravel overlying the decomposed Decrock. The remaining gravel 
rins about 5 conts to tue cubic yard. Tac gravel contains a relatively small 
amount of black sand ~ 2duut a teasponnful of sand to the pan of sravol. 
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1/ The Bureau of idines will welcouo the reprintins of this paper, provided 
the following footnote acinowlcdgnent is uscd; "Reprintec from U. S. 
Bureau of liines Information Circular 6846." 

c/ Meaber of firm, E, T, Fisher Co., Atlantic City, Wyo. 

3/  Sapervising ongineer, U. S. Eurcau of Mincs, Tucson, Ariz. 
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The gold is rounded and occurs in relatively small particles. Nuggets 
are rare. The largest found up to July 1954 was worth $105. ‘This was caugit 
in next to the last box under a section of the screen having 3/4- by 1-1/2 
inch slots. A small part of the gold is rusty and does not readily amalgamst:. 
The fineness of the gold ranges from 840 to 900; it contains 5 percent silver. 


BEISTORY 


Gold was discovered in the district in the early days; a number of 
Crecks were nydraulicked. Intenaittent placer mining has been conducted in 
the district since then, mostly on a small scale until the present mine wes 
begun. In June 1934 gold ore was being milled from one lode mine and develr>- 
ment work was being conducted at three other underground properties in the 
district. 


The grade of Rock Creek (2°) is insufficient to pormit the gravel to be 
flumed; hence, the deposit had not been hydraulicked, although a company 
built a 2O-mile ditch and prepared to do so at one time. The gravel was to: 
Shallow and too limited in extent to justify putting in a floating dredge ai 
the old price of gold. A few spots of the creck had becn mined by hand, but 
the quantity of gravel washed in this manner is insignificant. - 


The ground was sampled by the present oporators in the summer of 1922. 
Tho washing plant was designed and fabricated at Seattlo. Stripping of 
overburden and the construction of the washing plant were begun on May 20, 
1933. Washing was begun on June 15. Operations ceased for the winter on 
October 25 after 320,000 cubic yards of matorial had been handled; this 
Quantity included stripping, bedrock drains, waste ditches, and other dead 
work, : 


Stripping for the 1934 season began March 27 and washing May 15. A 
total of 420,000 cubic yards was washed in 1934. The season closed October 
17, <A distance of 4,700 feet along the creel was washed in 1933 and a total 
of 11,200 feet up to tke end of 1934, 


SALPLING 


The deposit was sampled by driving pipes through the gravel. A single 
row of holes 150 to 300 feet apart was put dowm first along the center line 
of the channel. Rows of holes 1/2 mile apart were then drilled across the 
deposit; holes in the rows were 20 to 60 feet apart. The spacing depended 
upon surface indications. The holes extended through the deconmosed bedrock 
to solid rock and averaged 14 feet in depth. 


The sampling device was a 4-inch casing with a Keystone cutting shoe. 
The diameter of the shoe was slightly less than that of the pipe; the sample: 
were retained in the pipe when it was withdrarmm. The casings were driven 
down to refusal with a locally made pile driver. This consisted of a 275- 
pound hammer, a 20-foot, 4-legéed, pole derrick, and a Chevrolet automobile 
engine and transmission shaft. Tho cable for raising the hammer ran throug. 
& sheave at the top of the derrick to a drum on the transmission shaft. The 
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‘wnole assembly was on a pair of skids and was moved forward by its own power; 
‘tne end of the cable was attached to a deadman. The sampling outfit cost 
° $300. to build. 


The casings were pulled by means of a set of wire blocks having 4 and 
Do sheaves, Tue cable from the blocizs vas wound on the drum by the cngine. 
Acvout half the timc it was necessary to start the casing with jacks set against 
a clamp put around tle ton of the pipe. Three scts of casings were used. A 
.piulled casing was laid on sav horses and the gravel removed in 6-inch sec- 
_tioxs by means of a special sncon; cach section of gravel was panned. 


| The crew consisted of three men, Theo man in charge panncd while the 
machine was being moved up and the next pipe driven. A11 three mon pulled the 
casings. <A total of 146 holes was put down in 2-1/2 months! time at a cost 

of $2,200, excluding traveling expenses. The cost per foot was Gl.12. From 
.4 to 7 holes were driven daily when full time was spent in sampling. four 
.foles were lost because tue pine hit boulders, in these cases new holes were 
ariven alongside. 


After the sapling was corpleted the area was plotted, and the grade and 
amount of gravel werc calculated. This was follcwved by sinking 46 shefts at 
average Grillholes tirougiout the tract. These charts were 4 by 6 fect and 
were sunk Witnout timberinz. The gravel from the suefts was washed in sluice 
boxes. Where the suefts wore wet the vater pumped from them while sinking 
Was used in washing. Otherwisco, sluicing was dvlared until the shaft filled 
with water. A Larson, g-inch high-specd, centrifugal pump, powered oy a 
1-1/2 ap. gasoline ongine, was used to handle tho water. 


Tv7o mon sank a shaft coach day while the third washed the gravel. Tho 
cost of sinking the shafts anc washing tho gravel was $1.50 to $4.00 per cubic 
vard of gravol. 


Tno veluc of tho gravel in tho areca testcd, as calculated from the drill 
noles, averaged 19 cents per cubic yard (sold at $20.67 per ounce). The 
results of sluicinz the gravol from tho shafts indicated a value 15 percent 
higher (21.8 cents per yard). Actual recovery in wasning has been very nearly 
wo cents per cubic yard (42 cents at $35 per ounce). ‘The discrepancy may be 
explained by the fact that in sampling all colors having a value of 1 cent 
or more were discarded. 


WATER SUPPL! 


Tne water supply is the natural flow of Rock Creek. About 50 miner's 
inches or 1-1/4 cubic feet per second is used in tho plant. Up to July 1, 
1934 no water was recirculated. Hovever, duo to tie unusually ary season it 
was exnected that nart of the szpplyr would have to be reused before fall. 


The water is pymped through a linc wp to 1,200 fect in lensta of le-inch, 
slip-joint, 14-gage pine in 15-foot lengths at a pressure corresponding to a 
SO-foot head with a Byron Jackson centrifugal pumo, direct-connectod to a 
Climax 75 hp. gasoline engine. Tho engine required an averago of 25 gallons 
of gasoline costing 20-1/2 cents por 8 hours. 
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The pup is picked um and moved by the dragline. Usually as the pump 
is reached it is moved upstream another 1,200 fect. Occasionally, however, 
it is picked up by the dragline and turned around on the same site and pipe 
added a length at a time until an advance of 1,200 feet is made. The draglite 
is then run down on top of the sand tailing to get the pump. A level place 
On woich no overburden is denosited is left at each 1,200-foot interval. 
Less power is required when the muap is kept upstream from the plant. 


A 48-root length of pine, held up by a truss .wyed to the frame, extend 
at right angles from the wasning plant. To this is attached 20 feet of hy- 
Graulic hose, wiich rests on a hinged apron from the end of the truss; one 
end of the apron rests on a beri at the original surface of the ground. A 
90° elbow is attachcd pcruanently to the outer end of the hose. The elbow 
slips over tne cud of the pipe and is held in place by two chain tignteners 
permanently attached to the elbow. One end of the chain is placed around tac 
pipe and the other end around the clbow and made fast. 


DIGGING UNIT 


Tne eravel is excavated with @ power dragline with caterpillar traction, 
2 60-foot boom, and a 1 1/4-cubic yard bucket. Al 3/4-cubic yard bucket 
Caine with the machine, but at the elevation of the mince the cngine had insuf- 
ticient power to handle the larzer bucket. During the sumier of 1954 a cane 
Was made from gasoline to 40-gravity fuel oil. Moro cnergy is generated with 
tae new fucl, and future stripping will be done with the larger bucket. Tac 
gravel is duaped into the hoprer of the washing plant 27 fect above level of 
the excavator. Tho shovel is oiled whilo the washing plant is being movea «wu. 


Tie Lollowing tablation gives the eT and life of the cables on t.ic 
draglines 


Cable Diwactcr, inch Length, feet Life, days 
Dragline 7/2 70 14 to 15 
Hoisting lino 7/8 134 25 to 35 
Trip line 0/4 17 10 to le 


All cables are tru~lay. I+ tales an average of 5 minutes to replace a 
worn line. The 7/8-inch cable costs 35 cents per foot. 


Bucket teeth last 2 to 4 days. Arter teeth are worn they are taken off 
and built up to size by welding on plow steel anda tip of stellite. Each 
tooth is treated twice in this manner before it is discarded. A new set of 
four teeth costs 420, Rebuilding costs $3 each,. or $12 per set. A set of 
teeth can be replaced on the dipper in 10 minutes. 


Tue shovel uscd about 25 gallons of gasoline, costing 20-1/2 cents per 
Sallon per 24-hour shift, Forty-gravity fuel oil, which is to replace gasolinc 
as a fuel for the shovel and the pump, costs 14-1 /4 cents per sallon deliverec. 
An average of 175 gallons of fuel oil and gasoline was used each 24 hours for 
all power purposes . 
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PLAN OF EAGAVATING 


Mae crcek was first diverted ite a canal dug; by the cragline at cne side 
and 50 to 100 feet from the edse of the gravel chanzel. Stripeing is done in 
_tvo swaths. The srovel travels up one sido and Vaciz tre other. Tie zachine 
can dig across a strip 160 fect wide without moving from side to sice. As 
tee gravel is strispea a drain diten is dug 4 feet into tne decomposed bedrock 
on either side of trv tract to be worked. The overburden is pilcd in rows back 
of the drain ditcl.cs. Whe matcrial dug from the ditchcs is piled on top of 
the’ gravel to be wesucd. On the creck side a berm is lcft noxt to tho pit 

to hold the water pine. 


. The strippiny is kept a minima of 50 fect ahead of the other worl: Some 
stripping is done inthe spring und fall when freczing weathcr prevents washing. 
During the spring of 193: strinping was done 44 days before washing was besoin. 
Until other operations catch up to the stripping (wich will be about August 
15), washing will be donc on threc suifts. MThervcefier, strivping will be 
done on one shift (the midnisht) and washing on ti:o othcr t7o. Between 1,000 
and 1,200 cubic yaras of oversurdcon (averasc, 1,159) is strinpel per 38-hour 
snift. 


Toc washing plait can handle the eravel as fast as the dragline can 
deliver it. The layout at Atlantic City is sacm in figuro.1. ‘The washing 
plant is brought up near the center line of the pit. The distance to tho crcek 
sice iB kept constant on account of tke watcr connections. Fiftcen-foot cuts 
are taken across the chunnel, One cut is taicen vith the dracline set on one 
Side of the line of tke plant and the noxt with the excavator the same dis- 
tance over on the other side. On the lift side (louking downstreaa) a 40-foot 
Jog is kept 15 feet ahead of the main face and on the riznt a 30-foot jog. 
Tuis arrangement is a convenience in disging and saves roving the dragline 
twice for one cut. The washing machine is moved up 15 fect after each cut; 
this distance corresponds to the lencths in the watare-sunply pivelines. As 
the machine is movei w), one length of pipe is rewoved. Four moves are 
nade each 24 hours. A move can be made in daylipht in 35 minutes and after 
dark in 1 hour; the totel tine for 4 woves is 3 hours. 


All dissing is donedry., The bedrocic is weli-frained before it is 
taken up. When wet, it is sticley and hard to handle. From 18 inchos to 2 
feet of bedrock is vasncd. In digging, the bedrock matcrial is mixed with 
the overlying gravcl, wiich assist. the washing. Large lumps of cley have 
a tendency to ball and vass thiowck the tromiel. 


All work is cone in an orderly and systenatic manner. The overburden and 
screcn oversize are piled in neat windrows. The saud tailings pile has the 
appearance of a wide hivuaay. 


During tne 1944 season, up to July 1, 4 hours were lost while renuirs were 
being mace on the shovel and 3 days! tine was lost pendinz delivery of parts 


for the water punp. The oil skaft on the pump broke on night shift, and the 
bearings burned out. No delays occurred on account of the vacniig plant. 
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WASEING PLATT 


The washing plant consists essentially of a receiving pocket, a troa- 
mel, a gasoline enginc, boxes with dredge riffles, a belt stacker for hanélir- 
tne oversize, and a tailings sluice. It runs on e 15=foot sectional trac: 
made of SO-pound rails laid on 4-by 10-inch by 3-foot ties laid on 18-incs 
centers, Tne rails are 15 feet 7 inches apart. 


An embanment 4 feet high and 5 feet wide on tov is built with the drez:- 
lines for supporting each rail. At the start these cmbankments were only it 
inches high, tut this height did not allow cnough clevation for efficient dis- 
posal of the tailings. Furthermore, complete drainage was difficult. The 
track is laid level both ways. A 15-foot straightedge and a spirit level az 
used in leveling. ‘The plant is moved forward by the dragline used as a tres- 
tor. The washer weighs 55 tons. 


Each side of the machine is supported by seven cast-steel double-flann: 
wheels 16 inches in diameter. Four whecls are on the back end and three co. 
the front, with a space of 12 fcet between each set. The distance between 
the front and back wheels is 42 feet center to center. The end wheels have 
a 6~inch face, the ncxt an 8-inch, and the other 3 on each gide a Laminch r::: 
The wider flanges of the center wheels vermit turning the machine. Cast-ircz 
wheels cid not rrove strong enough to support the load. 


The hopper holds 3 bucketloads of gravel. Originally it was 6 by 7 by 
ll feet, with a pjyranid bottom; the size was cut to reduce tre weignt. 


The trommel is 4 feet 6 inches in diamcter; the screen surface is le ik. 
long and the total length 22 feet. The rolls for turning the trommel run sz 
the 5-foot blank space at either end. Beginning av the upper end tnere is 
4 feet of 1/4-inch, then 4 fcet of 1/2-inch holes. The lower 4 feet contai:: 
Slots 3/4 by 1-1/2 inches long, which are made by drilling two 3/4 inch hols: 
Side by side. All holes are tapered to prevent blinding. 


The tromnel is turned at 14 r.vu.m. The speed is adjustable, and wher 
the feed has an unduly large proportion of clay the tromnel is slowed. Lo 
1s run by a 30-hp. Wisconsin cngine that burns 10 gallons of gasoline per = 
hours. The trommel is built of manganese stecl. Wo repairs had bcen neccs- 
Sary to July 1934. 


The gold is saved in standard-dredge riffled sluices. Five 2-foot 4-2::. 
boxes 12 feet long in parallel receive the screcn undersize and @ischarze :... 
a 72~-foot tailings sluice 23 inches wide. 


Riffles are 1-3/4 inches high, topped with 1/8-inch iron 1-3/8 inches 
wide and spaced 1-1/4 inches apart. ‘They have a batter downstream, and th 
iron has an overhand of 1/8 inch. The same kind of riffles are uscd in si 
tailings sluice as in the inside boxes. The rifflcs are built in l-foot scc- 
tions. The boxes and tailings sluice are sct on a grade of 19 inches to i2 
feet (1-7/12 inches to the foot). No riffle repairs were necessary for tz: 
first season. 
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About 100 pounds of quicksilver is used in the riffles at a time. About 
1/2 teacup is added to the boxes for cach 4C0 cubic yards of gravel washed. 
The quicksilver loss for the 1933 segson was about 30 pounds. 


The stacker, consisting of a 26-inch ruboer belt, is 40 feet long and set 
at right angles to the plaut; the raise is 8 fect. It is run by the same en- 
gine that turns tue troumel. It is considered that a stacker set at 45° with 
_the line of advance and a correspondingly greater length would de an improve- 
ment, as it would permit better dvainese back of the rock pile. 


Whenevor there is any deley in the feed to the washer the water is by- 
passed througn a pipe on tue stacker side of the macnine. 


TAILINGS Di SPOSAS 


| As stated befors, the oversize is pilec by a belt stacrer, and the sands 
are run out in a tailings sluice that discharges & feet above the bottom ol 
sua Pits 


| The sand tailiass are dirccted by :md boards toa the right (see fig. 1) 
in streams 7-1/2 fcet wide at right angles to the line of advance. The boards 
are held by iron staizes driven into the tailings. As one course fills the 
boards are raised. Threc sets of boards are used. The coarsost material 
settles near tle point of discharge. The slimc settles in a small basin at 
the right of the plant. A dike is made with the shovel after each cut fron 
the track embankment to the side of tre pit to kerp the drainage water back. 
Tne fines spread out to the left until stopped by tne rock pile. The water 
reaches the druinage ditch on the left by passing back of the washing plant. 
The ditch on the right is allowed to fill. The top of the tailings presents 
a smooth surface. One man worzs on the teilings duwsap continuously when the 
plant is running. 


CLEANING UP 


The inside boxes and the upper end of tic tailings sluice are cleaned 
up every 10 days. Bighty percent of the hurd amalgau is obtained in the upper 
3 feet of the boxes. The lower end of the sluice is cleaned up every 20 days, 
mainly to open the riffles. During this period packed black sand about fills 
the space between the riffles. | 


In cleaning up, clecxr water is run throuzh the boxes to wash off all 
light material. Bcginnine at the head of eaca box, each l-foot section of 
riffles is taken wo in turn. ‘The hard amalgan, wi:ich is left benini as the 
other material is moved downward br the clear watur, is scocped up. The live 
quicksilver, together with about 3 gallons of concentrate, is reaaoved from 
each 12+-foot box for further treatment. About eight 3-gallon buckets of 
Material, including 3 from the tail sluice, are handled from each clean-up. 
Considerable black sand is washed over during tne clean-up. 


After cleaning un the riffles arc replaced, nev quicksilver is added, and 
the plent is sturtcd. About 21/2 hours is required for cleaning tho boxes. 
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The concentrate is treated first in a stcel sluice with a vuddling boz 
at the nead to senarate out tue live quicksilver, ‘The material is stirred 
with whisk brooms to cause droplcts of quicksilver to coalcsce. Uost or the 
blaci sand is run to waste. ‘The riffle product from the stecl box is treaicé 
in two batches in a e- by 4-foot cylindrical amalgamation barrel that is 
turncd 40 r.p.m. by al-1/2 hn. gasoline engine. Enough water to make a thic: 
pulp and about 5 pounds of quicksilver are added to each batch, which is 
sround 35 minutes. Old cast-iron bucket teeti: are used as grinding media. 
When there is any indication of grease in the concentrate a can of lye ora 
tablespoon of cyanide is placed in the barrel. The material from the clean- 
un barrel is run through tne steel clean-up box again, and the amalgam and 
live quicksilver are recovered. ‘The remaining black sands are run to wastc. 
One man requires about 6 hours to treat the concentrate from one clean-up. 
The live quicksilver from both clean-up operations is strained through bags 
of S-ounce canvas; it is tucn ready to reuse. The amalgam is squeezed by 
hand and retorted in a gold room at the office: the sponge gold is shipped 
to tne mint. About 650 wet ounces of amalgam produces a brick worth $10,009. 


CONSTRUCTION AND COST Ox PLANT 


As statcd before, plans were drawn and the machinery for the washing ple. 
fabricated at Seattle. The total equipment and supplies were shipped in 
taree cars, the dragline in onc, lumber in the second, and machinery ané mis- 
cellancous equipinent in the third. 


The screen posts of the plant are of 12- by l2-inch timber. Ten- by ten-. 
cight- by ten-, and four- by six-inch timber was used elsewhere. Inalla 
total of 30,000 board fect was required, including buildings. 


The cost of the plant and equipsacnt was as follows: 


Dragling shovel, aoe we OS eee ee ee ee ee ee 2 IO 
PS a: ei. Gi. Ae ee ‘ : A. we She’ Ue he ee ee ee ol, Lot 
Enzine for driving oe (aeebnanand).. 4 ies ee 750 
MyOrmne lk: 6 we we oe a a ee ee ee ee 
Otnor cauipment for washing plant ee ee ee ee ee 9,150 


Tinber. ee e e ° 
Construction of plant, “labor, and supplics. 


Freignt, Scattle to Rock €prings, Wyo... ... = 4 2,300 
Trucking, Rock Springs to Atlantic City, Wyo., "108 mites. ; __ 750 
GO7, 7 , 200 


ne snovel was "waliccd in" from Rock Springs to Atiantic City on its o:- 
power in le days. Tho timber for tho plant was framed on the ground, The 
plant was corstractcd in 13 days. Tuirty days aftcr the work was begun the 
first clean-up from 16,000 yards of gravel was made. 
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LABOR 


Six men work on both day and afternoon shirts and five on night srift 
The labor force for operating the plant on tac threceshift basis is as fol- 
lows: 


nn nn nn pe 
Nunber Classification | Rate | Totals 
3 Shovel runncers......... cc cece eee eeen Sie00" 1 $30.00 
3 Oilcr (shovel) and gencral utility... | 4.00 12.00 
5 SCVOON AU CONGANTS 1.63646 se eid hake Ss “O00 12.00 
3 Tailings aytGndants.<.4.08 6460s nce e: | 4,00 12.00 
2 MPAC CM) sci Seiie ihaian es core av eacace | 4,00 | 8.00 
_ 8 Bosses (members of firm).............) =f 
ae aout | sabes 3 $74.00 


1/ The traclanen worl: on day and afternoon yon shifts 0: only. 
wlhING COSTS 


Tne daily cost at the plent is about $150, divided about equally between 
labor and supplies. Minin, costs for 1934 arc snown in tables 1 and 2. The 
cost of removing the overburden, including digging the ditches, was $0.05 per 
cubic yard. This cxpense is included in tables 1 and 2. 


TabLe 1. - Operating costs, E. T. Fisher Co., 1904 
(240 days worked; 420,000 cubic yards handled; 
average value recovered, $0.2375) 


ew ee ee ee eee eee 
ee ee ee 


“Per cuvic 
rard. 


— ee eee ree cee eee oe aie te ee er ee eer el me 


Tten Anounts 


ee 
A ST A A RS ES RS SE eon 


| 
Labor $ 14,742.00 
Worlmen's accident compensation c47.94 
| 


Salaries (supervision) 
Oil and gasoline 
Other operating sunplies 4,119.04 
Repair supplies ij 


Freight and express ; 
General costs 410.C0 
Telephone and telegrams 95.7 


~~ 
Oe | BO 
MN 
0 
© 
CO 


{ 
Total direct $ 37,854.64 | $0.090 
Taxes O74. 54 | 
Rent £60.00 | 
Royalty 6,968.00 | 
Insurance | 59.44 
Depreciation __3,097,70 
Total indirect creer rereier ea alee <0 : 
Grand total Ty 4g,094.12 ) 19 


i) Includes new bucket, stacker ‘belt, ‘and chanzii ing engine over from gasoline 
to oil-burninz. 
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Labor 
iuel for power 
Other operating supplies 
Repair supplies 
Supervision 
liiscellaneous 

Total direct 


Royal ty 
Depreciation 
Others indirect 
Total indirect 
Grand total 
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Figure 1.—Layout of E. T. Fisher Co. placer, Atlantic City, Wyo. 
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